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Abstract of JP9151205 
PROBLEM TO BE SOLVED: To obtain an 
ethylene/&alpha -olefin copolymer rubber and 
an ethylene/&alpha - olefin/nonconjugated 
diene copolymer rubber both having desirable 
properties by using a catalyst comprising a g 



specific transition metal complex, a borate 
compd. and an organoaluminum compd. C * S 

SOLUTION: A catalyst comprising the P f * 

following components (A) to (C) is used. The /*■ \ 

component (A) is a transition metal complex of X ^ X 

the formula 1 or 2 (wherein M is a transition 
metal of the Group IVB in the periodic table; 
CP<1> and CP<2> are each a 
cyclopentadienyl group &pi -bonded to M or 
Hf, or its deriv. group; X<1> and X<2> are 
each an anionic ligand or a neutral Lewis base 
ligand; Y is a ligand having a nitrogen atom, a 
phosphorus atom, an oxygen atom or a sulfur 
atom; and Z is an oxygen atom, a sulfur atom, 
a boron atom, or an atom of the Group IVA in 

the periodic table, provided that Y and Z may y 2 

be combined to form a condensed ring). The q I Cp 

component (B) is a borate compd. The P ^ y " 

component (C) is methylaluminoxane, or an / ■ \ 2 

organoaluminum compd. contg. an alkyl group *X 

having at least one branch. 
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fi, ^OB^IIO. 5-4 0©^!^^ ^IL< 20 

(ii-3o <z>ffiia-efc f? , ^M-fr^ l < « 2 — 2 5 com 

10 0 4 8] £<bCl. 7 O^^U^T^Jj^Lfci^V 

1. 0dl/g< [77] <8d 1/g (O^MX-fr *) . 

£L<ttl. Odl/g< [ij] <6d 

4#t-»* L < I* 1 . 0dl/g< [77] <5dl/gt 

[0049] tsb^&m&ft^^&ft^mn^;^—^ 

x^'>3>^P-7h^77>f- (GPC) (cJ;oT$j£: 30 

0, 000—10, 000, OOO^K, £61- 
1 5 0, 000—1, 0 0 0, OOOt^^^i/iW* 

L<, #[12 00, 000—1, 000, ooo-efe£ 

0, 000 — 5, 000, 0 0 0 w tfift^. L 

<> $ L< (2 8 0, 000 — 500, 000 X 

fctK »K#£L< tel 0 0, 000—500, 000 
<D%m<Dh<DX'&>Z>o ^U^^fltfMfr (Mw/Mn = 
Aw/An) ttl. 3-4. 5 X'foZ 1 7)*#£ L < . 40 
$btC»*L<ttl. 3-3. 8Ot6ffl"Cfc0. «p(-» 
*L<ttl. 3 — 3. 0(7)®IS-efo€>o 
[0 0 5 0] B±©»tt^9^— ^-«r*-r«**W^ 

tic (1) -A-~-*£ft (MIm 12 0t) te5J£A_hCD 

[tj] "Cf4li«lC»l6tS. (2) MFR 

(HOt) iC&l^Tlil 8J^T03E^cT^5o so 



WB8^P9 - 15 12 0 5 

14 

[0 0 5 1 ] £6^^ **WJC«SlHit*ffi«w*>t^ 
»:o^t fim^ -c fe 5 a* , W (z« £ Kifcfrifc ( c *s 

R-ctt, *«^<o^«fi£»« i -c*>sia» to , ^f- 

[0 0 5 2] **WJw«S*jK*J-fc^Ttt, ±E<£>S1 
*^M;Ltf h yxf;u7/u^^A{:^lt, y^vw 

[0 0 5 3] 

[HifoW 

=f^»tt^M3e*«fe) «i»«ft Cti) <omm 

[0 0 5 4] fyy;Ki3 OOmg^lOOml <D*cis 
M«U^3mg/ml^»l»lf: e £<b 
«cSK»»«:l/2. 1X3. l/5«:i*RU ^-tt-e' 

ix^Tot (±0. it) (nm&7km r Px<?^v--^r*& 

[0 0 5 5] ^t^ii^>^°- V 3 p-^ 

F^77 (GPC)fe(Water s %LSL 150-C 
ALC/GPCgf) ia ^ffo/Co 
[0 0 5 6] SttJSfSlio-^^Da-O-fef^, MTEiB. 

mm 4 otfiEffi^^-^iiBafpitxajss o d e x p 

a c k e d Col umn A-8 0M, 5H^fflJi2P^« 
CMy—itm. ^168-8, 4 0 

0, 0 0 0) £fflv^ 0 l#bnfc^y ^^uv^com 

fif^ft (Mw) , »¥-%}&*m (Mn) , £fbCl 
m^Oit, (Mw/Mn) Sr»^«»#fci-a o 
[00 5 7] »J£if>:y7M*Kj 5 m g CO^m^^^r 5 m 
KDo-^^op^yfy|:iH|L, ^lmg/ml(7) 
M^t^o S^4xfe1^>^ p /^jR<Z>4 0 0 v 1 S:>r > 

^ ?>a^ Ltzo mmtsmftim* 1 . o m i / m i n 

£U JS«f*«ltB«Jw-CttaLfco *ffi (d) tt*4»B 
*«feS:fflt^r»ISL7to I»tt2 5X 2 5X 2mm 

©) Srfflt^2 3t©««*A/ (A-B) X^^ft 
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(9) 
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-IT-IlliSD SC 2 0 0 iSB«c J: 9 »J3£ Ufc 0 
[0 0 5 8] #^<3Dif >^/Uf«v) 1 0mg^7/^;St 
>^t/H:-feyhL, rag- l 5 0 C C^6 l 5 0°C— 

[0 0 5 9] Sbn^l^ft^W^P t?U>"&ffi; 
fi, S^K***^ h/u (IR^ t^ctt). # 

m^fr (50:50) &mm&t Lxm^^xmmLtz 0 

[0 0 6 0] SJj&ilfciSMfi (f^SHX*^ h/K:J:5 

3£1F X^D ie Makromolekulare 
C h e m i e , 1 7 7 , 4 6 1 (1 9 7 6) Mc R 
a e , M. A. , Madams, W. F. ^W) tCHH IS 
115 5cm 1 <7>®iiXt°— ^ (^/l^tt) £r^ — # — 

[0 0 6 1 ] ^iCEPDMtDa^illi^yS-xf- 

v^>-2-y/u^/^^>^mm^ot Ltfflt\ 20 

^ h/M^J: 9 1 6 8 8 cm- 1 (ENBIl^ 

[0 0 6 2] ttMEStttt, HJStfij l ^E«<ORJS*fl=l- 

3 0 5>^com^r H m^[c^L7t^m^^^ 

i^Oli (g) Sr. ffiffiL^ttJK (A) ) <D*V 

g/ca t— mmo 1 • h L /c 0 
[0 0 6 3] H*£#J 1 

?agff, ifn-F, ^ft^^ttfc^ft 
2 l©-fe^7^7 7^=»RlS*S:«EELr«S*^ 30 

« Lf: n - > l L ?rl^«^ Lt*A Lfc fl r 

t?u>-=8 : 2NL/m i n) ^r^i£(CT^^c^^ 

[0064] *t^T\ FHV^T/i'^^A (J£A 
TT I B A <tB&lE x 1. 17 5mmol) «rfi-&8jKt^ 

[0 0 6 5] msmy^^T ^ K) is*3-A, b7 

* n y K 3- 1 6 3 0 8 8 KEtt^ffiKfE^ 

<&l3L 0. 0 04 7mmo 1) MWlCttL, M 

^t3-7^-/U) h (0. 0 2 3 6 mmo 1 ) & h 

^xyiOml(:g»U:SS(S:iilIlU 3 0»ii$t 
5 J: 9. fi^/££rfirofc 0 -£com> Slt^^i 

•9. l 6 g^)xf i/y • t'uyM^^^f, 

So 50 



[0066] mmm 2 

mmm 1 c^^tt i b a^*? 9 ^n^m. 7 «±«o h 

2m o l/l hyt/xy^K, J£JLjgM AO <t B&ffi) 1. 1 
7 5 mmo 1 Srffll^W^tt, SIMl £ Rl«l0>*fl=-C 

[oo67] mmm 3 

(31, N, N-^f/U7^!jnr>i,f (^V^ 
7)\s3rv-7 7$ Is— h (0. 0 2 3 6 mmo 1 ) 

*rflJV\fc£WMi, jtlfiWl ilS]«Oftfl=-em\ 69g 

[0 0 6 8] tti&^J l 
*KS«H^i3^r«fflLfc (S3ft^i/7^ K) ^ 

7^^pUK (0. 0052mmol), b } J 
7 ^~/lsj3/l"<~iy J*y" b7 (<<Zs&7 7 3i 

h (0. 0 2 6 mmo 1 ) £r/fH\ ^ 
H*Sfl»|l lw*5V^ffifflLfcT I B ACDftfrV ><C b y ^ 
^T/^^x.^^ (MTEA-ti&E, 1. 3 0 0mmo 

-&«?IBrt: 1 B#IB) -eHJSL, 7. 6 g^xf-uy . 

<Dft\±&m3iz7ik£tix\,^z> 0 
[0069] mmm4 

-/l,)/N7x^^n!IK (0. 0 0 4 7mmo 
O.N, N-i/>^7x y xr^Ar 
^7/U^D7xx;U) t^U— h (0. 0 2 3 6mmo 
1) , TIBA (1. 17 5 mmo 1 ) Srffil^gJl^ 

<D%f&nm i {c^^tLTv>6o 

[0 0 7 0] it^^J 2 
3Sffi«l«c:fciv-c (^3^y^/ur^ K) (v 1 

7x.r)Ai/^pij K0. 004 7mmoK h!i7xn 
^U-h0. 0 2 3 6mmol, TEAl. 17 5mm 
re1fi#^itfc 0 -e^m, 5. 3gOxfuy-/Dt' 
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[0071] mmm s 

Hlffi0i| i tdisv^r 5 y ^\v- 2 - y yu*7u* v 

(WS&ENBi:>SlE, 8mmo 1) S: MMCKAD 

icsaraifc^ii, lessen £i5j«K:fTV\ 53 g © 

[0 0 7 2] »SF'J 6 
HM'JlCio^rENB (8mmo I) SrSbKl, 

aasDSirf-ayiDL, ^otibao^^cmao a. 10 

17 5mmol) SrJB t mM^Htmm^ff 
l\ 2 0 g CO^i^ • -?v t° l/y • ^vM-n^^ 

[0 0 7 3] itROT 3 

1 Cfc^TENB (8mmo 1) 

sarafflt-asftiu miba©^^ctea (i. 

i7 5mmol) *JBi\fcSl*Mi* H«aC»J l <b l^«^fir 
t\ i. 8 g (Z)xf uy . /p tVy • y^>M^ 

[00 7 4] Hft^iJ 7 

^yl' (v 1 - h ^y ^yP — 77 5 —i/<? X3s<y?-Jzc.=.jv) is 

~yU) s^=.tyl*i/9VL}) K (0. 004 7 mm o 
1) N h y -7=.~JV$lA^<=-VJ**r {f<^#7 
yl^D^^ny^) \s— V (0. 0 2 3 6mmol) „ 
TIBA (1. 175mmol) *rffll\ ^|:ENB 
( 8 mm o 1 ) Srttfti&fflffililRftl HffiW 30 

1 ^|p]^l(-tf l/\ 1. 1 g^m^i/^ . zfu • 

[0 0 7 5] HJfe^iJ 8 

jafi«i«c*3v^«fflLfe (I3»^;u7-;k) ^y 

^yU (t 1 ^~>V— 77 5 — 5/^ zs 

/>7^'7Av ! ^ P J) K ( 0 . 0047 mm o 



/U^-D :7^^yU) U— h (0. 0 2 3 6 mm o 1 ) H 
MAO (1. 17 5mmo 1 ) 3rflH\ ^6CENB 
(4mmo 1) 4rttflt«S*DffifJC»ADL^:«^fi, SSttPJ 
li:P^{-fTl/\ 2. l g (Dxf i/y • ypt°U> • ^/ 

[ 0 0 7 6] lt«04 4 
HJfcMlfc^Tttfflbfc (S3«^/U7U') ^y 
(^h^y^-yU- 77 5 -v-^ cz-O-^ i/a^yU-) > 

-yu) ^7^^Ay^ pU K (0. 0047mmo 

l) „ h y y }V^z=.^y ^ b"7*cx 

/Vjru yfsU— h (0. 0 2 2mmol) , T 

E A ( 1 . 10 Ommo 1 ) ^CENB (4 

mmo i) zmmmMmzmMLtzsiftte, mmmit 

[00 7 7]g|:«Wl^W o Mtt (A) J* 
#£LT (l) 3fio«ttoMdK«rtto^:Xlkfll irJfctt 
«ii:J:o-c^*i:^$ixTi>5, TlBAOTfS 
r<!:iaoTTEA^fflLt^J; 5 fcttJWSttfi-Lff 

=/AttTEASrttfflLfc«rJ: 9 fcSRtt«tti«< . ft^p 

[0 0 7 8] £Jfc««3a*P>fcT I BA 

[0 0 7 91 M1 (A) f&ftk IT (2) *<0«5t<Z>* 

[0080] Mi:, y ^yUTyU^ y ^rl^V^^ffl Lfc^p 
fcT I BA«:«fflLfc«Pi:RI«ft9b*3ftS#e>nTV^. 

(Haw mmm ste, mmm 7 ts) 

[00 8 1] 
1^1] 





m 






M 




I 


2 


3 


4 


itKfi g 


16 


11 


69 


4.3 




6.8 


4.7 


29.4 


1.8 


P-g/cat-mmol ■ h 










P wt% 


60 


65 


62 


22 












C 77 ] dl/g 


1.82 


2.11 


2.18 


1 .43 


g/cm 3 


0.857 


0.860 


0.853 


0.889 


Tg °C 


-58 


-53 


-56 


-52 
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20 



Mn 134890 
Mw 358750 
Mw/Mn 2.6 



164820 166050 89790 
389910 487490 266090 
2.3 2.9 2.9 



[0 0 8 2] [^2] 



m m m 





5 


6 


7 


8 


g 


53 


20 


1.1 


2.1 




22.5 


8.5 


0.5 


0.9 


P-g/cat-mmol 


• h 








P wt% 


65 


62 


31 


32 




5.5 


9.2 


11.6 


8.4 


[ij] dl/g 


2.65 


3.48 


1.82 


1.99 


31; S; g/cm 3 


0.858 


0.867 


0.840 


0.897 


Tg °C 


-52 


-55 


-56 


-57 


Mn 


195160 


188190 


151700 


162770 


Mw 


622790 


682650 


403030 


367360 


Mw/Mn 


3.1 


3.6 


2.7 


2.3 



[0 0 8 3] [^3] 





it 




tK 


ffl 




1 


2 


3 


4 


4X* g 


7.6 


5.3 


1.8 


0.2 




1.5 


1.1 


0.8 


0.07 


P-g/cat-mmol • h 










P wt% 


62 


32 


63 


21 


3 vmm 






8.5 


9.3 


C 77 D dl/g 


0.38 


0.69 


0.35 


0.64 


Tg <C 


-56 


-58 


-56 


-50 


Mn 


11890 


38540 


16400 


43050 


Mw 


24190 


71340 


31980 


79950 


Mw/Mn 


2.0 


1.8 


1.9 


1.8 



[0 0 8 4] 

motto (a) . (b) , (o &$t*mm%k<D&&T. 

13 0-9 011%, (d)^0. 8 4 0-0. 9 40 

OOg/cm^ «<OK«H4«:«-r***^»:^S:«5S 



%. (d) 7^0. 840 — 0. 9 0 0 g/cm 3 , 

3 5-4 0f©i^Mtt5M^^ 

[01] ««t^»iSXSS:^i-7n-^^-.hT**>-5o 



(12) 
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(A)/ 



